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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an integrated thin film 
head comprising an MR sensor and the manufacturing method thereof , 
and particularly to an integrated thin film head that can prevent 
short-circuit among thin films and a method of manufacturing 
the same head. 

Description of the Related Arts 

An integrated thin film head comprising an MR 
(Magneto-Resistive Effect) sensor that is generally used in a 
magnetic disc apparatus integrates an inductive head element 
for data recording and an MR sensor for data reproduction and 
an electric resistance between the connecting pinouts of this 
MR sensor layer is desired to be as lower as possible in order 
to suppress thermal noise and prevent drop of S/N. As the 
technigue to lower the electric resistance between the connecting 
pinouts of this MR sensor layer, the Japanese Unexamined Patent 
Publication No. Hll-238211, for example, discloses a technique 
to provide a lead layer (lead conductive layer) of the 
double-layer structure for the MR sensor and provide a second 
lead conductive layer near to the MR sensor. 

On the other hand, in the thin film head in the recent 
years , an interval between a shield layer and the MR sensor tends 



to be narrowed with increase of magnetic recording density and 
this interval is generally determined depending on the thickness 
of non-magnetic layer formed on and/or under the MR sensor. 

When the interval between the shield layer and MR sensor 
5 is narrowed in the integrated thin film head of the related art, 
here rises a discrepancy that thin film manufacturing yield is 
lowered because adhesion of non- magnetic layer for the 
sputtering is deteriorated due to a level-different area (stepped 
area) between the lead layer and upper lead layer, and thereby 

10 a thinner area may be susceptible to cause of a short-circuit 
between the shied layer and upper lead layer. 

In view of overcoming this discrepancy, the Japanese 
Unexamined Patent Publication No. H6-333215, for example, 
proposes a structure wherein the stepped area of lead layer is 

15 formed as a very smooth tapered-shape to improve coverage of 
an insulation layer (upper shield gap) and thereby generation 
of short- circuit between the lead layer and upper shield layer 
can be prevented. 

In more practical , the integrated thin film head disclosed 

20 in above patent unexamined application comprises, like Fig. 3 
illustrating the. plan view of the head, an MR sensor layer 1, 
a couple of lead layers 2 connected across the MR sensor layer 
1, an upper lead layer 3 conductive to the lead layer 2, and 
a lower shield layer 4 and an upper shield layer 5 for magnetically 

25 shieldi-ng.these. layers . In Fig. 3, the MR sensor layer 1, lead 



layer 2 , upper lead layer 3 and lower shield layer 4 are illustrated 
in perspective through a write element and upper shield layer 
5 . 

As illustrated in Fig. 2 illustrating the A- A cross- 
5 sectional view of Fig. 3 , this integrated thin film head is formed 
by forming the lower shield layer 4 and a stepped area filler 
material 41 of the lower shield layer on a substrate and an 
undercoat layer (not illustrated) formed on the substrate, 
stacking a lower readgap layer 7 on the lower shield layer 4 

10 and the filler material 41, forming the MR sensor layer 1 on 
such gap layer, forming a lead layer 2 joined on the sloping 
surface of the MR sensor layer 1, forming an upper lead layer 
3 by the lift-off method on the lead layer 2 and moreover stacking 
thereon an upper readgap layer 6 and an upper shield 5. 

15 The integrated thin film head disclosed in the Japanese 

Unexamined Patent Publication No . Hll-238211 has a problem, when 
it has employed a structure that the upper lead layer (second 
lead conductive layer) is provided near the MR sensor layer, 
that a large stepped area is generated in the side of the MR 

20 sensor layer due to the thickness of the lead layer (first lead 
conductive layer) and the upper lead layer (second lead 
conductive layer) , this stepped area deteriorates adhesion of 
the lead gap layer and such deterioration is inferior to the 
gap;,layer . ,that is narrowed with high density recording. 

25 Moreover , -the, integrated thin film head forming the smooth 



tapered-area disclosed in the Japanese Unexamined Patent 
Publication No. H6-333215 that will be explained layer also has 
a problem that the part where the smooth tapered-area (sloping 
area of the upper readgap layer 8 in Fig. 2) is formed thin, 
5 it is difficult in this case to reduce the electric resistance 
and it also becomes difficult to maintain the stable resistance 
in such smooth tapered-area because the tapering shape is 
fluctuated. 

In other words , the integrated thin film head of the related 
10 art- tfiat "will be explained later has a problem that since the 
upper lead layer 3 is formed on the lead layer 2, thickness c 
of the stepped area at the stacking part of the lead layer and 
upper lead layer becomes equal to the sum of the lead layer 
thickness a and upper lead layer thickness b, the thickness c 
15 (= a + b) becomes larger than that when there is no upper lead 

layer 3, therefore adhesion of the upper readgap layer 6 to the 
upper corner part 8 of the upper lead layer is rather deteriorated 
than that at the flat area, and thereby it will be susceptible 
to cause of short-circuit with the upper shield layer 5 . 
20 As explained above, the integrated thin film head of the 

related art has a problem that a resistance value across the 
connecting pinouts of the head having the structure that the 
upperflsad layer is formed near the MR sensor layer becomes small 
and it ''is -difficult to obtain the stable resistance value. 



SUMMARY OF THE INVENTION 
An object of the present invention is to eliminate the 
problems of the related arts and specifically to provide a highly 
reliable, low resistance and high performance integrated thin 
5 film head that can prevent generation of a short-circuit among 
a lead layer, upper lead layer and a shield layer and also provide 
a method of manufacturing the same head. 

In view of attaining the obj ect explained above , the present 
inv£n€abri proposes an integrated thin film head comprising an 

10 undercoat layer f ormed on a substrate , a lower shield layer formed 
on the surface of the undercoat layer, a filler material filling 
the stepped area of the lower shield layer, a lower readgap layer 
formed on the lower shield layer and filler material , an MR sensor 
formed at the position facing to the opposite surface of a write 

15 medium on the lower readgap layer, a lead layer joined with the 
MR sensor at the reverse side to the opposite surface of the 
write medium, an upper lead layer formed extending in the reverse 
direction in contact with a part of the lead layer, an upper 
readgap layer formed to cover the MR sensor, lead layer and upper 

20 lead layer and an upper shield layer formed on the upper readgap 
layer, wherein the thickness of the part not in contact with 
the.upper 1 r^e&dgap layer of the lead layer is formed thinner than 
the part /in ^Gontact , with the upper readgap layer as the first 
characteristic, the lower shield layer is covered in the surface 

25 with the MR sensor and lead layer in the smaller area than that 




of such layer in the thin film head as the second characteristic, 
and an additional protective layer of lower readgap is included 
between the lower shield layer , filler material, and lower shield 
layer, and/or an additional protective layer of upper readgap 
5 is included between the upper readgap layer and upper shield 
layer as the third characteristic. 

The -present invention also proposes a method of 
mariuf ac.turih'g " an integrated thin film head comprising an 
undercoat layer formed on a substrate , a lower shield layer formed 

10 on the surface of the undercoat layer, a filler material filling 
the stepped area of the lower shield layer, a lower readgap layer 
formed on the lower shield layer and filler material , an MR sensor 
formed at the position facing to the opposite surface of a write 
medium on the lower readgap layer, a lead layer joined with the 

15 MR sensor at the reverse side to the opposite surface of the 
write medium, an upper lead layer formed extending in contact 
with a part of the lead layer, an upper readgap layer formed 
to cover the MR sensor, lead layer and upper lead layer and an 
upper shield layer formed on the upper readgap layer , and moreover 

20 proposes a method of manufacturing the same integrated thin film 
head^- -b^prising , as the fourth characteristic, the first step 
to form flat; lower, shield layer and non-magnetic filler material 
on the undercoat layer formed on a substrate and to form a lower 
readgap layer on the lower shield layer and filler material, 

25 the second step to form the MR sensor at the position facing 
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to the opposite surface of a write medium on the lower readgap 
layer and to form the lead layer joined with the MR sensor in 
the reverse side to the opposite surface of the write medium, 
the third step to form the lift-off profile photoresist pattern 
5 such as resist where the upper lead layer is an aperture, the 
fourth step to execute the process to reduce , with the ion milling 
or the like, the thickness of the part not contact with the upper 
readgap layer of the lead layer to become thinner than the part 
in contact with the upper readgap layer using the lift-off profile 

10 photoresist pattern as the mask, the fifth step to form the upper 
lead layer on the lead layer using the lift-off profile 
photoresist pattern as the mask, the sixth step to remove the 
lift-off profile photoresist pattern and the seventh step to 
cover the MR sensor, lead layer and upper lead layer with the 

15 upper readgap layer, wherein the lower shield layer formed in 
the first step is covered with the flat surface of the MR sensor 
and lead layer and is formed in the area smaller than that of 
above MR sensor and lead layer as the fifth characteristic in 
. the method of manufacturing the integrated thin film had and, 

20 moreover ,. (; a step to provide the lower shield layer formed in 
the . t flrst:-., step. and. the additional protective layer of lower 
readgap between the filler material and lower readgap layer 
and/ or a step to form the upper readgap layer formed in the seventh 
step and the additional protective layer of upper readgap between 

25 the upper readgap layer and upper shield layer as the sixth 



characteristic are also comprised in the method of manufacturing 
the integrated thin film head. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a cross-sectional view of a thin film head as 

a ; ,f irst- embodiment of the present invention. 

Fig . 2 i.s ; a cross-sectional view of a thin film head of 
the related art. 

Fig. 3 is a plan view of a structure of the thin film head. 
10 Fig . 4 is a diagram for explaining a method of manufacturing 

the thin film head as the first embodiment of the present 
invention. 

Fig. 5 is a diagram for explaining the thin film head as 
a second embodiment of the present invention. 
15 Fig. 6 is a diagram for explaining the thin film head as 

a third embodiment of the present invention. 

Fig. 7 is a diagram for explaining the thin film head as 
a fourth embodiment of the present invention. 

.^^ i; ) :.' j iFig. ;: :8 : is,a diagram for explaining a method of manufacturing 
20 the tHin : film; head, as the second embodiment of the present 
invention . . 

Fig. 9 is a diagram for explaining the method of 
manufacturing the thin film head as the third embodiment of the 
present invention. 
25 Fig. 10 is a diagram for explaining the method of 



manufacturing the thin film head as the fourth embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
: ;t ~<- ' : J *f-fie.. principle of the present invention will be explained 
first. ' ■ In general , generation of short- circuit among the MR 
sensor layer., lead layer, upper lead layer and shield layer is 
determined at the thinnest part of the intermediately formed 
readgap layer. This readgap layer must be formed at the stepped 
area of the upper lead layer andMR sensor layer . And particularly , 
the bias sputtering method in which a bias potential is applied 
to a substrate is just suitable to form a readgap layer because 
a dense layer can be formed even at the lower part of the sharp 
stepped area. 

However, the layer by the bias sputtering method is formed 
while the surface is hit with ions and therefore the upper corner 
part of upper- lead layer of the stepped area is formed thin. 
This - e;vent/>bec0mes distinctive as the stepped level diffrence 
becomes larger. Therefore , the readgap layer tends to become 
thinner at the upper corner part of the lead layer, upper lead 
layer and MR sensor layer. Accordingly, in the case where the 
readgap layer is formed on the lead layer of the double-layer 
structure, a short-circuit is susceptible to occurrence in this 
part. 

It is desirable to eliminate such event to form a thick 



readgap layer, but it is required to form a thin readgap layer 
at the surface opposing to a medium, resulting in contradiction. 

Therefore, in the present invention, the stepped area is 
f prmed-in . the lower height by stacking the upper lead layer on 
the lead flayer including the thinner stacking part of the lead 
layer and upper lead layer. Thereby, the problems explained 
above can be solved and the low resistance, higher performance 
and highly reliable integrated thin film head may be manufactured 
The integrated thin film head and the method of manufacturing 
the same head as the first embodiment of the present invention 
will be explained below. 

Fig . 1 illustrates a cross-sectional view of the integrated 
thin film head as the first embodiment of the present invention. 
In the integrated thin film head of this embodiment, as 
illustrated in Fig. 1, the lower shield layer 4 and the stepped 
area filler material 41 of the lower shield layer are formed 
on - jthe .substrate, and the undercoated layer (not illustrated) 
formed ^on] the substrate , the lower readgap layer 7 is stacked 
as the upper layer of the lower shield layer 4 and filler material 
41, the MR sensor layer 1 is formed thereon, the lead layer 2 
is formed joining on the sloping surface of the MR sensor layer 
1, the upper lead layer 3 is formed by the lift-off profile 
photoresist pattern as the upper layer of the lead layer 2 and 
moreover the upper readgap layer 6 and upper shield layer 5 are 
stacked as the upper layers. 



Particularly, the thin film head of this embodiment is 
formed, as illustrated in the figure, in such a manner that the 
upper'fl;e;a;d -layer 3 rides over the lead layer 2 and the lead layer 

2 at the : :par.t where the upper lead layer 3 is overlapped is formed 
5 thinner, than the lead layer 2 where the upper lead layer is not 

overlapped. Thereby, thickness c of the overlapping area of 
the lead layer 2 and upper lead layer 3 becomes smaller than 
the sum of the thickness a of lead layer and the thickness b 
of the upper lead layer and thereby excellent adhesion of the 
10 upper readgap layer 6 on the upper corner part 8 upper lead layer 

3 can be attained. Thereby, the thin film head of the present 
embodiment can prevent short-circuit with the upper shield layer 
5 and accordingly the integrated thin film head including a low 
resistance MR sensor layer can be attained. 

15 Moreover, according to the present embodiment, since the 

stepped^:/ Level difference (c - a) can be reduced by lowering the 
thickness, ; c : - r;v an --angle k of the corner part of the upper lead 
layer can -be increased without lowering adhesion of the readgap 
layer 6 at the upper corner part of the upper lead layer and 

20 a resistance can further be reduced by shortening a distance 
f between the upper lead layer 3 and the MR sensor layer 1 . 

Next, a method of manufacturing the integrated thin film 
head of the present invention will be explained with reference 
to Fig. 4. Fig. 4 is a diagram for explaining the manufacturing 

25 process corresponding to Fig. 1. 



In the manufacturing method of this embodiment, first, 
as iirustratedln Fig. 4 (A) , the lower shield layer 4 of Permalloy 
or the like is formed with plating, sputtering or the etching 
by ion milling or the like on the undercoat layer 11 of alumina, 
etc. formed on the substrate, subsequently the surface is 
flattened by depositing alumina or the like to the whole surface 
thereof , then polishing the surface and then lapping the surface , 
a non-conductive filler material 41 is formed with the upper 
surface almost matched with the upper surface of the lower shield 
layer 4, and the lower readgap layer 7 of alumina, Si0 2 , SiC 
or the like is then formed by the sputtering method on such filler 
material 41 . 

Next, in this manufacturing method, as illustrated in Fig . 
4 (B) , the MR sensor layer 1 and the lead layer 2 are formed on 
^he"lp.w.e^ layer 7. Thereafter, as illustrated in Fig. 

4 (C) , the' lif£^6ff profile photoresist pattern 31 such as resist 
where the part on which the upper lead layer 3 is formed is formed 
as the aperture 32 is then formed and moreover the lead layer 
2 is processed to become thinner with the ion milling method, 
etc. using the lift-off profile photoresist pattern 31 as the 
mask as illustrated in Fig. 4(D). 

Next, in this manufacturing method, as illustrated in Fig . 
4(E) , after the upper lead layer 3 consisting of Au or Cu , etc. 
is deposited on the whole surface, the lift-off profile 
photoresist pattern 31 is removed and then the upper lead layer 



3^ T 's-f o^rmedjoniy'on the aperture 32 as illustrated in Fig. 4 (F) . 
Thereafter; as illustrated in Fig. 4 (G) , the upper readgap layer 
6 is formed only on the upper lead layer 3 and moreover the upper 
shield layer 5 and inductive head element for writing are formed, 
thereby, to form a magnetic head. 

As explained above, in the manufacturing method of this 
embodiment, since the thickness c of the lead layer 2 illustrated 
in Fig. 1 is reduced to provide a small stepped level 
dif f erence (c-a) , the angle k of the corner part of the adhesion 
of upper lead layer can be enlarged without deterioration of 
deposition property of the upper readgap layer 6 at the upper 
corner part of the upper lead layer and thereby generation of 
short-circuit between the lead layer and upper lead layer and 
U PP^:^ can be prevented. 

As explained above , this manufacturing method is intended 
to prevent generation of the short-circuit between the lead layer 
and upper shield layer , but it is also thought that as illustrated 
in Fig. 1, the lower readgap layer 7 at the part where the lead 
layer does not exist among the part where the upper lead layer 
3 is formed becomes thinner during the ion milling process to 
the lead layer 2 , and thereby the short-circuit between the lower 
shield layer 4 and upper lead layer 5 may be susceptible to 
occurrence on the contrary. 

Therefore, in this embodiment, as a measure to overcome 
such problem, the length d of the lower shield layer 4 is set 



shorter than 'the- length e of the lead layer 2 (refer to Fig. 
1) in the side opposing to the storage medium and the shape of 
the lower shield layer 4 is set smaller than the flat shape of 
the lead layer 2 of the upper lead layer forming area. Thereby, 
this embodiment can provide a thin film head having excellent 
reliability by covering the lower shield layer 4 with the lead 
layer 2 in order to prevent generation of short-circuit even 
when the lower readgap layer 7 becomes thinner due to the ion 
milling method. 

Next, the integrated thin film head and the method of 
manufacturing the same head of the other embodiment of the present 
invention will be explained with reference to Fig.. 5 and the 
§^b s e qti ; en t- : v f i g.u res . 
I / First , -differences from the embodiment /f. Fig. 1 of the 

r .. 

¥ integrated thin f ilm head illustrated in FigZ 5 are that length 
d of the lower shield layer is longer thanr the length e of the 
lead layer and that an additional protective layer of lower 
readgap 12 is provided between the ]/wer readgap layer 7 and 
the lower shield layer 4 . This add/tional protective layer of 
lower readgap 12 is formed of a nam-magnetic layer of alumina, 
Si0 2 or SiC, etc. and it is foimied at the part except for the 
r^a under the MR sensor la^r 1. 

red as explained above can prevent 
on the /ccasion of forming the 
upper lead layer 3, between the lowejf shield layer 4 and upper 



llhe thin f ilmhead structur 
^gene^tion of a short-circuit, 



lead layer 3 by compensating for thickness o^the lower readgap 
layer 7 that has become thinner due to l^ie ion milling, etc. 
Here, the additional protective layer/of lower readgap 12 may 
be formed on the lower readgap la^er 

^ I In this thin film head manufacturing method, as lustra ted 
[in fig. 8, the lower shield layer 4 of Permallo/ or the like 
is formed, as illustrated in Fig. 8(A), with/the plating, 
sputtering or etching with ion milling methrod, etc. on the 
undercoat layer 11 of alumina or the like fomed on the substrate , 
subsequently the alumina, etc. is deposited to the whole surface 
and the surface is polished and is th^n flattened with lapping 
obhthe. ^iikev 'the non-conductive fij^Ler material 41 is formed 
with the upper surf ace thereof almpst in matching with the upper 
surface of the lower shield layej? 4, the non-magnetic additional 
protective layer of lower re^agap 12 such as alumina, Si0 2 , SiC 
or the like is formed ther/on and moreover the lower readgap 
layer 7 of alumina , Si0 2 , Si/or the like is f ormedby the sputtering 
method . 

Next, this manufacturing method manufactures a magnetic 
head by forming, as illustrated in Fig. 8 (B) , the MR sensor layer 
1 and lead layer 2 on the lower gap layer 7, thereafter forming, 
as illustrated in Fig. 8(C) , the lift-off profile photoresist 
pattern 31 of the resist or the like where the part on which 
the upper lead layer 3 is formed is an aperture , moreover executing , 
3S- ±ll;ii';stra-te^.i n , Fi 9- 8(D), the process to reduce thickness 
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of the lead layer 2 with the ion milling process or the like 
using the lift-off profile photoresist pattern 31 as the mask, 
then removing, as illustrated in Fig. 8 (E) , the lift-off profile 
photoresist pattern after the deposition of the upper lead layer 
3 consisting of Au, Cu or the like to the whole surface, then 
forming the upper lead layer 3 only on the aperture 32 as 
illustrated in Fig. 8(F) , thereafter forming the upper readgap 
layer 6 on the upper lead layer 3, etc. as illustrated in Fig. 
8 (G) and then forming the upper shield layer 5 and the inductive 



head element for writing data 



%' r the .manufacturing method of this embodiment, as 



Explained above , thickness c of the lead la^er 2 is reduced to 
lower the stepped level difference (c-ajf in order to prevent 
generation of short-circuit between 1jfe lead layer and upper 
15 lead layer and the upper shield lav^er and also prevent 

short-circuit with the lower shield layer with the additional 
protective layer of lower readj^^ ^3^ ) ^ 

Moreover, the integrated thin film head and the 
manufacturing method thereof as the other embodiment will then 
^explained with reference to Fig. 6. 

Difference of the thin film head o£ this embodiment from 
Embodiment of Fig. 1 is that an addiftional protective layer 
of. upper readgap 13 is provided between the upper readgap layer 
6 %rfd tfie ^upp e r : s h i ; e Id layer 5 . Thisfadditional protective layer 
25 of upper readgap : 13 - is a non-macrinetic layer of alumina, Si02 , 





10 



15 




25 



SiC or the like. The edge of the additional protective layer 
of upper readgap 13 is located in the s^Lde of MR sensor layer 
1 than the upper lead layer 3 but is not/riding over the MR sensor 
layer 1 

^^"7 The reason why the additional protective layer of u#per 
eadgap is provided is thought to eliminate the events tfiat if 
the upper lead layer 3 is provided closely toward the MR sensor 
layer 1 in order to make small the stepped level difference c-a 
of the upper lead layer and also make small an elect^ric resistance 
between^the external leadpinouts as in the cas^f the embodiment 
explained above, stepped level difference Resulting from the 
thickness of the upper lead layer 3 and/lead layer 2 becomes 
large, thereby the deposition properW of the readgap layer 6 
is lowered, and a short-circuit between the upper shield layer 
5 and upper lead layer 3 is susceptible to occurrence. The 
additional protective layer of upper readgap 13 may also be formed 
under the upper readgap lay^r 6 and in this case, the identical 
ect can also be attained. 

The thin film head of this embodiment can prevent 
-circuit of the upper shield layer bWreducing the stepped 
leve*L difference c-a of the upper lead la^er and moreover reduces 
an electric resistance when the size f isfreduced and also prevents 
shor^^cirrc.uit, of . the upper shield l/yer 5 and upper lead layer 
3 with •■'/■the* additional protective/layer of upper readgap 13. 
As illustrated in Fig. 9, in this thin film head 
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manufacturing method, the lower shield layer 4 consisting of 
Permalloy or the like is formed with the plating, sputtering 
or with the etching by ion milling process on the undercoat layer 
11 of alumina or the like formed on the substrate, subsequently 
5 the alumina or the like is deposited on the whole surface and 
then the surface is polished and flattened with lapping, etc. 
Thereafter, anon-conductive filler material 41 is formed almost 
matching in its upper surface with the upper surface of the lower 
£ Hi e £ S^i 4y ® 4 *V a nd the lower readgap layer 7 of alumina, Si0 2 , 
10 SiC or the like' is then formed thereon with the sputtering method 
or the like. 

Next, in this manufacturing method, as illustrated in Fig . 
9 (B) , The MR sensor layer 1 and lead layer 2 are formed on the 
lower gap layer 7. Thereafter, as illustrated in Fig. 9(C) , 
15 the lift-off profile photoresist pattern 31 of the resist where 
the part on which the upper lead layer 3 is formed is the aperture 
32 is formed and moreover as illustrated in Fig . 9(D), the process 
to reduce the thickness of the lead layer 2 is executed with 
the ion milling method using the lift-off profile photoresist 
20 pattern 31 as the mask. M 

^1 Next, in this manufacturing methpd, as illustrated in Fig . 
)?I;^f'^er.-rthe, upper lead layer 3 /onsisting of Au , Cu or the 
like is deposited- to the whole sutface, the lift-off profile 
photoresist pattern 31 is removed, the upper lead layer 3 is 
25 formed only to the aperture 32 As illustrated in Fig. 9(F) , the 
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upper readgap layer 6 is formed on the upper l^d layer 3 as 
illustrated in Fig . 9(G) , the non-magnetic additjfonal protective 
layer of upper readgap 13 of alumina, Si02, SiTC or the like that 
is the characteristic of this embodiment isyformed, and moreover 
the upper shield layer 5 and inductive inead element for data 
are formed in view of manufacturing the thin film head. 
Moreover, the integrated thin film head of the other 
^Sent-4n^vm^thod of manufacturing the same head w^Lll be 
explained With ' reference to Fig. 7. Difference of j^nin film 
10 head from the embodiment of Fig. 1 is that both additional 
protective layer of upper readgap 13 and the ad&itional 
protective layer of lower readgap 12 are provjraed. This thin 
film head can prevent the short- circuit wi"bfi the lower shield 
layer when thickness c of the lead layer £ is reduced to make 
small the stepped level difference (c-ay and the short-circuit 
with the upper shield layer 5 when thfe upper lead layer 3 is 
provided near toward the MR sensor jfeyer 1 in order to reduce 
the electric resistance that are ^characteristic of this 
embodiment by providing the additional protective layers of upper 
20 a ajicJXlow.er . readgaps explained rfbove 

||T-|^ head manufacturing rafethod manufactures a 

.lm-magnetic head , as illus trated/n Fig.. 10 (A) by forming 
the lower shield layer 4 of Permalloy w^ch the plating, sputtering 
or etching with ion milling, etc. $r\ the undercoat layer 11 of 
25 alumina or the like formed on l^fie substrate, subsequently 




depositing alumina to the whole surface and then poljJShing the 
surface and flattening the surface with lapping or tjie like and 
thereafter forming a non-conductive filler material 41 almost 
in matching in the surface thereof with the upper surface of 
the lower shield layer 4, then forming thereon jhe non-magnetic 
additional protective layer of lower readgap l/of alumina, Si0 2 , 
:§ & (S^r^feli^ j^sJke^ s- the. characteristic of the ^nbodiment, moreover 
forming * th'e^loWe : r. readgap layer 7 of aluimna , . Si0 2 , SiC or the 
like with the sputtering method, forming yne upper readgap layer 
6 on the upper lead layer 3, etc. with/the processes B to F of 
the manufacturing method explained above, then forming the 
non-magnetic additional protective/layer of upper readgap 13 
of alumina, SiC>2, SiC or the like Js the characteristic of the 
embodiment and moreover forming £he upper shield layer 5 and 
the inductive head element for writing data. 

The present invention can also be expressed with 

the embodiments explained below. 
<Embodiment 1> 

In an integrated thin film head formed by laminating a 
r0ad^e*lement f , formed through arrangement of the MR sensor layer 

J:1 ffi r *. ^'-'VS- -i'/'J^ ' s; * ..'* ■ ' 

at the position -facing to the opposing surface of a recording 
medium within the readgap between the lower shield layer and 
upper shield layer and a write element using the upper shield 
layer as the lower core, arranging a coil between the lower core 
isolated from the upper shield layer and the upper core and then 



forming a write gap layer at the position facing to the opposing 
surface of the recording medium between the upper core and lower 
core, the read element includes a lead layer and an upper lead 
layer overlapping on the lead layer, the lower lead layer of 
5 the upper lead layer is formed thinner than the lead layer of 
the 'Othe'r' part ; r and c < (a + b) when the thickness of lead layer 
is a, thickness 'of 'upper lead layer is b and thickness of the 
part where the lead layer and upper lead layer are overlapping 
with each other is c. 

10 <Embodiment 2> 

The integrated thin film magnetic head described in the 
Embodiment 1, where shape of the lower shield layer is smaller 
than the shape of the flat lead layer of the upper lead layer 
forming area . 

15 <Embodiment 3> 

A method of manufacturing the integrated thin film head 
described in the Embodiment 1, comprising the processing steps 
of forming on the lead layer the resist where the upper lead 
.iiaye<r%^ is opened and partially removing the lead 

20 layer of the aperture in the thickness direction using the resist 
as the mask, depositing the upper lead layer material on the 
resist and aperture, and lifting off the resist and the upper 
lead layer material on the resist to form the upper lead layer. 

As explained above, the present invention can realize a 

25 highly reliable and high performance integrated thin film head 



through the head structure that reduces the MR resistance between 
the connecting pinouts of the MR sensor layer and can eliminate 
short-circuit among the lead layer and upper lead layer, lead 
layer-by 'forming the part not in contact with the upper readgap 
layet'' v &f 4 the"lead'layer thinner than the part in contact with 
the upper readgap ' layer , forming the lower shield layer to be 
covered with the flat surface shape of the MR sensor layer and 
lead layer in the size smaller than such flat shape, including 
the additional protective layer of lower readgap among the lower 
shield layer, filler material and lower readgap layer and/or 
including the additional protective layer of lower readgap 
between the upper readgap layer and the upper shield layer. 



